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Alluvium

Flood-plain deposits. Largely silt, but includes clay, sand, and gravel.
Upstream termination in most tributary valleys is approximate. Older
alluvium, which forms terraces in most valleys, is included in Qal
except in the Yellowstone and Missouri valleys where it contributes to

the terrace fill, Qt

Dune sand

Fine- to medium - grained sand probably largely derived from sandy

glaciofluvial sediments buried beneath modern alluvium. A san
veneer extends leeward of the dune areas, but is not mapped
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7 3 Composite terrace fill
EL Seug Materials of diverse age and origin including alluvium, glacial sand and
T ey gravel, till, and interglacial gravel. In places the terrace deposits rest

o ona planed or gullied bedrock surface. The composition of the terraces

U R K E "'0-,_ changes rapidly within short distances so that mapping of separate
\ e, components is impracticable

] / Glacial sand and gravel with some clay and silt. Possibly in part peri-
5 glacial. Abundant in most valleys north of the Missour: River and in
many valleys to the south. Glacial sand and gravel contribute to the
composition of many of the terrace remnants, Qt,in the Missouri valley
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Qsg Battleview Ice-contact deposits
RS Stratified drift of eskers, kames, and kame terraces. Some eskers are
veneered with till. Kames in morainal areas are not separately mapped.
Some of the terraces mapped as stratified drift, Qsg, may be of kame-
terrace origin. Isolated mesalike hills of stratified drift may have been
deposited between blocks of stagnanmt ice. These are not separately
mapped in areas of glacial sand and gravel, Qsg
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Wisceonsin

Mankato drift

Till and small bodies of glaciofluvial sediment not included in stratified
drift, Qsg. Most of the boulders are limestone, dolomite, and crystailine
rocks from Canada. Clay matriz largely of local derivation. Unoxidized
till @s gray; owxidized, brown. Till calcareous throughout. Thickness
may exceed 100 feet in valleys. Morainal relief up to 50 feet. Lakes

abundant

Middle Wisconsin(?) drift
Till and small bodies of glaciofluvial sediment not included in stratified

drift, Qsg. Till sandier and more pebbly than other drifts. Locally a
boulder clay. Lithology differs from other drifts in much lower content
of limestone and dolomite and higher content of gramitic rocks and
metamorphic foliated rocks. Thickness of several tens of feet known, but
no information available on maximum thickness. Surface characterized
by integrated drainage, except locally

Early Wisconsin(?) drift
Till and small bodies of glaciofluvial sediment not included in stratified

drift, Qsg. Till is a massive boulder clay over large areas; elsewhere
banded. Lithology similar to Mankato drift. Masimum thickness prob-
ably exceeds 100 feet, but drift thins southward toward glacial limit
where represented only by scattered boulders. Morainal topography
L 7are and is generally subdued. Drainage almost completely integrated

Drift(?) at Smoke Creek
Till(?) and associated sediments ot one locality along Smoke Creek,
Roosevelt County, Mont. Till(?) is tan, massive, hard, and contains
small rounded manganese-stained pebbles. Underlies early Wisconsin(?)
till and differs physically from it and other tills. Two exposures of
deeply weathered stratified drift a few miles west of Bainville, Mont.,
am? north of the Missouri River, may also be older than early Wiscon-
sin(?) and are included in this unit
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Pleistocene

Crane Creek gravel

Gravel and interbedded sand mantling a rock terrace in the Yellowstone

: \ i and Missouri valleys. Most pebbles brown and waterworn. Thickness

, \ N i\ varies from a few feet to more than 20 feet. Gravel deposited by the

, SN Wl £ X ) N . 2 , N WAC Massouri River comsists almost exclusively of quartzite, chert, and
) ) \ N A\ > =N > — % U YR | quartz; that deposited by the Yellowstone River includes silicified
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igneous rocks. The gravel is dominantly nonglacial but includes glacial
pebbles north of the glacial limit

Pre-Wisconsin

48°

Cartwright gravel
Gravel and interbedded sand on the Missouri Plateaw peneplain. Most

ebbles brown and waterworn. Thickness about 30 feet. The gravel of
g’ellmvstone River derivation contains silicified igneous rocks not found
in the quartzite-chert-quartz gravel deposited by the Missouri River.
L L Glacial pebbles are included north of the glacial limit
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Flaxville gravel
Brown nonglacial waterworn gravel and interbedded sand capping isolated
plateaus. Average thickness about 30 feet. Gravel of Yellowstone River

derivation contains silicified igneous rocks not found in the quartzite-
chert-quartz gravel deposited by the Missouri River

Rimroad gravel
Brown nonglacial waterworn gravel and interbedded sand on highest parts
of divide between the Yellowstone and Redwater drainage basins.

Reported thickness 20-100 feet. Lithology similar to other gravel in
and adjacent to Yellowstone valley

Miocene or
le/gene

TERTIARY

Oligocene or
Mzg\cene

Pre-Miocene

L Bedrock

Drift borders
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Accurate Approximate Speculative Unknown

Morainal topography
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Moderate Pronounced

Only morainal topography outside main coteaw belt shown. Moderate
morainal topography has relief of 10 to 20 feet, gentle slopes, and shal-
low depressions. = Pronounced morainal topography has relief of 20 to
50 feet, relatively steep slopes, and deep depressions

Glacial channels and lakes, and topographic swales
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1 Glacial channels and shorelines of proglacial lakes. Dashed
where approximately located

4 2 Narrow and faint channels
46 ( \ KERMIT | KERMIT | RIVAL 3 Topographic swales probably coinciding with buried valleys
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Many basins occupied by permanent lakes, some saline. Others
ﬂoodZd only in wet season
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4@ Colluvium, including slope wash and landslide debris,
A} not separately mapped

A thin veneer of Wisconsin drift may cover
pre-Wisconsin gravels
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Letters refer to names in list below

% All maps except those indicated by dates

e 143 were prepared while the present recon-
. naissance study was in progress. Details
L L =!1 N G S have been transferred to the present
map with reasonable accuracy. Maps
which ag]peared in 1952 and 1953 have
been used only for larger revisions
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GLACIAL MAP OF NORTHEASTERN MONTANA AND NORTHWESTERN NORTH DAKOTA
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